Genotoxicant induced DNA damage and repair in early and late developmental stages of the grass shrimp Paleomonetes pugio embryo as measured by the comet assay.
In this study, data are presented which link frequency of DNA strand breaks and repair capability to developmental stage. Stages 4 and 7 embryos of the grass shrimp (Palaemonetes pugio) were exposed to various concentrations of benzo[alpha]pyrene (BalphaP), Cr(VI) and hydrogen peroxide. Following exposure, responses were measured as changes in hatching rates and DNA strand breaks (using the comet assay). The comet assay was modified by treatment of isolated nuclei with endonucleases which cleave DNA at oxidative lesions in DNA prior to electrophoresis. DNA repair was followed by transfer of toxicant exposed embryos to clean water and periodic determination of strand breaks. DNA strand breaks were higher in stage 7 embryos than in stage 4 embryos after exposure to the same concentration of different genotoxicants. However, when samples were treated with endonucleases to measure oxidative lesions, the total amount of DNA damage between stages 4 and 7 were similar. After toxicant exposure and transfer to clean water, DNA strand breaks in stage 7 embryos returned to background levels more rapidly than in stage 4 embryos. Similarly, samples treated with endonucleases during DNA repair studies showed that oxidative lesions were repaired more rapidly in stage 7 than in stage 4. These findings suggest that because of rapid DNA repair in late embryo stages that early embryo stages are more likely to have developmental effects after genotoxicant exposure.